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Purpose. To evaluate the relationship between overweight/obesity and dietary/lifestyle factors among Italian adolescents. Methods.
On a total of 756 adolescents with mean age 12.4 ± 0.9, body mass index, food consumption, and time dedicated to after school
physicalactivitiesandtoTVviewingweredetermined.Thedatawereanalysedaccordingtoage,nutritionalstatus,andgender.The
analysis of variance and multiple logistic regression analysis were performed to investigate the association between dietary/lifestyle
factors and overweight/obesity. Results. The percentages of overweight and obesity were, respectively, 28% and 9% among boys,
24% and 7% among girls. The overweight/obesity condition in both genders was associated with parental overweight/obesity
(P<. 001 for mother), less time devoted to physical activity (P<. 0 0 1f o rb o y sa n dP<. 02 for girls) and being on a diet (P<. 001).
Direct associations were also observed between BMI and skipping breakfast and the lower number of meals a day (boys only).
Conclusions. This pilot study reveals some important dietary and lifestyle behaviour trends among adolescents that assist with
identiﬁcation of speciﬁc preventive health actions.
1.Introduction
Obesity is considered one of the most remarkable medical
and social problem in western societies. In particular,
childhood obesity is rapidly emerging as a global epidemic
withagreatvariationinseculartrendsacrosscountries[1,2].
Itis estimatedthatinthenearfutureover26millionchildren
in the European countries will be overweight or obese [3].
This trend will have profound public health consequences
since obese children tend to become obese adults [4, 5].
A review of the literature related to the years 1970–1992
revealed that 42–63% of obese children in the USA have
become obese adults [6]. Childhood obesity is associated
with a plethora of psychosocial disorders [7] and health risks
including cardiovascular disease risk factors [8, 9].
In Italy, the National Institute of Research on Food and
Nutrition (INRAN) carried out with the collaboration of
local public institutions a survey to assess the prevalence
of overweight and obesity among 8–10 years old children
of 6 regions distributed from North to South during the
years 2000–2002. The study demonstrated that 23.9% of
children were overweight and 11.1% of the sample were
obese [10], highlighting one of the highest prevalence in the
European countries [11]. The distribution of obesity was not
homogeneous, showing a higher prevalence in the Southern
areas compared to that of the Northern areas. Such trends
were conﬁrmed by the results of the national survey carried
out recently on children of the same age and that showed
the following prevalence of overweight and obesity: 23.6%
and 12.3% [12]. Paediatric obesity in European countries is
a common problem and studies were performed to identify
risk factors and action plans for obesity prevention and
treatment [11, 13–15].
The aetiology of obesity is extremely complex, and it
is generally linked to many factors that are not only of
genetic type. Most of the time personal lifestyle choices
as well as cultural, environmental, and behavioural factors,
signiﬁcantly inﬂuence obesity [16, 17]. Research ﬁndings2 International Journal of Pediatrics
have shown that many dietary habits are highly correlated to
obesity, and physical activity or other lifestyle behaviours are
important covariates [18]. They are considered “universal”
risk factors for overweight youth [19] and are identiﬁed in
the increasingly toxic and obesogenic environments of our
societies, specially of developed countries, although their
relative causal signiﬁcance is not well understood [20, 21].
In particular, the eating habits of Italian school aged
children and adolescents are involved in a changing process
from the more traditional Mediterranean diet, to more
westernized eating models, rich in animal proteins, fat, and
with low intake of complex carbohydrates and ﬁber [22–
24]. This, together with a decrease in energy expenditure,
probably, contributes to the increase of the obesity preva-
lence [15, 25]. However, most of the studies performed in
Italy on school children focused on the estimation of the
prevalence of overweight and obesity [11, 12] or on the
estimation of the average food and nutrient intakes [22, 23].
The purpose of the present pilot study was to provide data
on the association of paediatric overweight and obesity with
possible risk factors.
2.MaterialsandMethods
In the years 2004/2006, we studied 756 adolescents (391
males and 365 females), mean age 12.4 ± 0.9, belonging
to three public middle schools of a Roman urban area.
All students of the selected schools were enrolled on a
voluntary basis. Prior to their acceptance, the adolescent’s
parents or others caregivers were fully informed about the
objectives and methods of the study and signed a consent
form which included self-reported weight and height and
children’s weight at birth and if the child had been or not
breastfed. The participation rate was 88%. For each student
anthropometric, lifestyle and dietary data were collected.
Height and weight were measured in triplicate in the school
setting, in the morning according to WHO international
guidelines [26]. The average of the three measurements was
used in the analyses. Weight was measured in underwear by
a regularly calibrated battery-operated digital scale (SECA
8129) to the nearest 0.1kg; height was measured by a
portable stadiometer (Promes) to the nearest 0.1cm. To
assess levels of overweight and obesity, we used International
Obesity Task Force (IOTF) cut oﬀs[ 27]. We used BMI
because it can be at group level an appropriate index to
deﬁne overweight in children and adolescents [28]. Infor-
mation concerning the time dedicated to organized sport
activities and to other after school physical activities such as
running, jumping, bicycle riding, or playing soccer, and the
estimation of the time spent at the computer or watching
TV were obtained by means of a questionnaire by an in-
depth interview to the students during the anthropometric
measurement sessions. The physical activity questions were
based on those used for the validated adolescent physical
activity recall questionnaire, to investigate on organized
sport and nonorganized physical activity out of school and
during weekends [29]. The sedentary activity questions we
adoptedmatchtheonesofthevalidatedadolescentsedentary
activity questionnaire [30, 31]. The dietary assessment was
based on a 24-hour dietary recall assisted by food records:
this method is considered adequate when sample size is
suﬃciently large [32]. The food questionnaire was delivered
to students in the morning at school. The delivery of
the “form” was the occasion to gather through recall data
on the last meal consumed (breakfast) and for training
the adolescents in advance on how to keep complete and
accurate records of all food and beverages as they were
consumed through the day, without quantiﬁcation of the
portionsize.Thisfoodregistrationservedsolelyasamemory
prompt during the recall [33] conducted by well trained and
standardized dieticians the day after. During the face-to-face
interview, the dietician estimated the amount of each food
eaten, with the assistance of a visual support that reported
standard household measures or portions of the common
Italian foods [34]. Another task of the dietician was to collect
further details about recipes, food description, preparation
practices, and information about students being or not on
a diet. The calendar of the food survey was organized in
order to represent an adequate proportion of weekdays and
weekend days.
Dietary data were carefully checked and entered by inter-
viewersintoanutritionsoftwaresystemINRAN-DIARIO3.1
developed by INRAN. This system translates the amount of
food eaten into individual energy and macronutrients and
assigns consumed foods into food groups and subgroups.
3.StatisticalAnalysis
The BMI values were initially recoded into three categories:
normoweight, including underweight and normal weight
children (the number of underweight children was very
small), overweight, and obese.
Associations between overweight status and physi-
cal/sedentary activities (sports activities outside of school,
hours of sports activities, hours of playing outside of
home, hours of watching TV), lifestyle characteristics (eating
breakfast, number of meals per day, being on a diet), energy
and macronutrients intakes, and other information (birth
weight, breastfeeding, overweight/obesity status of mother
and father) were also investigated. Only two categories of
BMI values were considered to study these associations,
namely, normoweight and overweight, arranging overweight
and obese in a single category. The associations between
BMI categories and each numerical variable were tested by
the Kruskal-Wallis test, while the chi-square test evaluated
the associations with categorical variables. All reported
probability values (P values) were compared to a signiﬁcant
level of .05. Multiple logistic regression [35, 36]w a su s e d
to estimate the relationship between students’ food habits,
lifestyle, and other information, and their likelihood of
being overweight by calculating the odds ratios (OR) and
the corresponding 95% conﬁdence intervals (CIs); P values
associated with tests for linear trend in the OR were also
provided. A ﬁrst logistic regression model evaluated to what
extent the intakes of diﬀerent food categories were associated
with overweight status. For this purpose, tertiles of food
intake were calculated for each distribution and the levels of
each food item were recoded into low consumption if lowerInternational Journal of Pediatrics 3
Table 1: Prevalence of normoweight, overweight and obesity in boys and girls.
Boys Body Mass Index (kg/m2) Body Mass Index Categories
Age (years) Mean ± SD Normoweight Overweight Obese
10-11 (n = 97) 19.4 ± 3.1 72% 24% 4%
12 (n = 146) 21.6 ± 4.3 54% 32% 14%
13 (n = 120) 21.5 ± 3.7 65% 28% 7%
14–17 (n = 30) 21.3 ± 3.5 70% 27% 3%
Total (n = 391) 21.0 ± 3.9 63% 28% 9%
Girls Body Mass Index (kg/m2) Body Mass Index Categories
Age (years) Mean ± SD Normoweight Overweight Obese
10-11 (n = 104) 20.1 ± 3.5 61% 34% 5%
12 (n = 133) 21.1 ± 3.7 68% 23% 9%
13 (n = 107) 21.3 ± 3.7 76% 18% 6%
14–17 (n = 21) 21.3 ± 2.6 81% 19% —
Total (n = 365) 20.9 ± 3.7 69% 24% 7%
orequaltotheinferiortertile, mediumifbetweentheinferior
and the superior tertile, and high if equal or higher than the
superior tertile. OR and associated 95% CI are presented
for each level of the variables in comparison with the high
referent level.
Correlation of each food group with other food groups
entered in the model was calculated and the presence of high
multicollinearity was excluded. A second logistic regression
model evaluated to what extent lifestyle characteristics,
energy and macronutrients intakes, birth weight, breast-
feeding, being on a diet and parent BMI were associated
with overweight status. The number of meals per day was
recoded into three categories: 2-3, 4-5, and 6-7.H o u r so f
sports and hours of watching TV were both recoded into two
categories (0–3 and more than 3, 0–2 and more than 2, resp.).
Both mother’s and father’s nutritional status were recoded
into normoweight (including underweight and normal)
and overweight (including obesity). Tertiles of distribution
were calculated for total daily energy, fats, proteins, and
carbohydrates intakes and the levels were recoded into low,
medium, and high as described above for food intake.
Variables that showed an association with BMI status in
the previous univariate analysis were included in the models,
some other independent variables were included through
forward selection. All statistical analyses were carried out
using the software SAS for windows [37].
4. Results
Table 1 presents the distribution of BMI categories by age,
stratiﬁed by gender. Overall, 28% of the boys and 24% of
the girls were overweight; 9% of boys and 7% of girls were
obese.Overweight/obesitystatusshowedhighratesin12and
13 aged boys while it tended to decrease with age in the girls
group.
Table 2 summarizes the variables investigated in relation
toweightstatus.Feweroverweightboysplayedsportsoutside
of school compared with normoweight ones; moreover,
overweight students of both genders spent less time in
sport activities with respect to the normoweight ones;
overweight girls spent more time watching TV; overweight
boys ate a little less frequently (4.5 meals a day) than the
normoweight ones (about 5 meals a day); fewer overweight
boys regularly ate breakfast and more overweight students of
both genders were on a diet compared with normoweight
subjects. More overweight boys and girls had overweight
mother and father compared with the normoweight ones.
Overweight boys and girls showed lower intakes of total
energy and macronutrients (fat, protein and carbohydrates)
than normoweight ones.
Table 3 reports the mean consumption levels of several
food categories in relation to children overweight status.
Overweight boys reported lower consumption of bread,
pasta, salt bakery, milk and yoghurt, sugar-sweetened drinks
and sweets, chocolate and jam compared to normoweight
ones; overweight girls reported lower consumption of milk
and yoghurt compared to normoweight girls.
Results of the logistic regression examining the associa-
tions between overweight and food consumption habits are
presented in Table 4. The tertiles of intake for each food
group entered in the model are reported in Table 5.T h e r e
was a negative association (P<. 05) between bread and pasta
intake and BMI in boys such that those presenting low and
medium level of bread intake were, respectively, 2.76 and 2
times as likely to be overweight than boys presenting high
bread intake; similarly, boys presenting low and medium
level of pasta intake were, respectively, 1.83 and 2.45 times
as likely to be overweight than those presenting high pasta
intake.Therewasanegativerelationshipbetweenoverweight
condition and the intake of salt bakery and milk and yoghurt
in both genders such that with decreasing consumption
there were greater odds of being overweight; similarly, with
decreasing intake of meat and meat product (boys only),
cheese and eggs (girls only), sugar-sweetened drinks, and
sweets chocolate and jams (boys only), there were greater
odds of being overweight.
There was a positive association between the overweight
status of students and their parents’ BMI (Table 6), such that4 International Journal of Pediatrics
Table 2: Variables investigated in relation to weight status.
Boys Girls
Normoweight Overweight Normoweight Overweight
Sports activities outside of school, % 80∗ 68 76 71
Hours of sporting activities, mean ± sd 4.2 ± 3.3∗∗ 3.0 ± 2.7 3.0 ± 3∗ 2.6 ± 2.4
Hours of playing activities outside of home, mean ± sd 5.8 ± 5.4 7.0 ± 6.8 5.0 ± 4.5 6.0 ± 5.7
Hours of watching TV, mean ± sd 2.8 ± 1.4 2.5 ± 1.3 2.4 ± 1.4∗ 2.7 ± 1.3
Overweight status of mother, % 21∗∗ 37 18∗∗ 49
Overweight status of father, % 48∗ 62 50∗ 68
Birth weight, mean ± sd 3.3 ± 0.6 3.3 ± 0.6 3.2 ± 0.5 3.2 ± 0.5
Breastfeeding, % 73 76 75 73
Eating breakfast, % 89∗ 77 85 79
Number of meals per day, mean ± sd 4.8 ± 0.7∗∗ 4.5 ± 0.8 4.8 ± 0.6 4.7 ± 0.7
Being on a diet, % 3∗∗ 29 7∗∗ 27
Energy intake, mean ± sd
(kJ/day) 11608 ± 3888∗∗ 10097 ± 3201 9394 ± 2421∗ 8654 ± 2202
(kcal/day) 2773 ± 929∗∗ 2412 ± 765 2244 ± 578∗ 2067 ± 526
Fat intake (g), mean ± sd 117 ± 46∗ 105 ± 37 99 ± 32∗ 89 ± 32
Protein intake (g), mean ± sd 105 ± 39∗ 94 ± 33 86 ± 27∗ 80 ± 24
Carbohydrates intake (g), mean ± sd 346 ± 123∗∗ 293 ± 104 272 ± 77 253 ± 70
∗P <. 05 (when compared with the overweight group)
∗∗P <. 001 (when compared with the overweight group).
Table 3: Consumption of food categories (g/day/per capita, mean ± sd).
Boys Girls
Normoweight Overweight Normoweight Overweight
Bread 108.7 ± 99∗ 90.4 ± 83 82.1 ± 69.7 78.4 ± 67.5
Pasta 82.0 ± 62∗ 64.7 ± 49.3 66.6 ± 59.1 58.6 ± 57.3
Rice 10.6 ± 35.4 14.1 ± 38.2 9.9 ± 31.4 8.4 ± 26.1
Potatoes 58.1 ± 92.9 53.9 ± 98.8 61.4 ± 91.7 54.2 ± 89.7
Salt bakery 70.4 ± 104.7∗ 55.4 ± 110.9 46.6 ± 75.1 46.8 ± 77.4
Sweet 49.9 ± 55.6 39.8 ± 50.2 41.5 ± 53.2 36.0 ± 42.9
Breakfast cereals 4.7 ± 11.1 3.6 ± 10.5 3.9 ± 10.7 5.8 ± 13.3
Legumes 13.7 ± 36.5 11.5 ± 29.5 11.5 ± 29 9.1 ± 27.3
Vegetables 174.8 ± 124.4 171.3 ± 129.6 148.7 ± 105.9 136.4 ± 115.4
Fresh fruits 131.2 ± 141.5 115.5 ± 138.9 127.8 ± 132 125.5 ± 145.7
Meat and meat products 173.3 ± 123.3 148.0 ± 97.2 149.7 ± 101.4 147.4 ± 99.4
Poultry 47.0 ± 88.6 51.3 ± 90.1 38.3 ± 66.9 51.7 ± 78.8
Fish and seafood 29.4 ± 79.5 36.0 ± 95.2 18.2 ± 47.5 17.8 ± 47.1
Milk and yoghurt 244.9 ± 199.8∗∗ 168.9 ± 156.1 197.1 ± 162.4∗ 155.8 ± 154.7
Cheese 49.2 ± 61.6 56.5 ± 62.9 41.8 ± 53.3 35.5 ± 56.6
Eggs 23.7 ± 39.9 23.7 ± 37.4 22.0 ± 38.9 17.2 ± 34.8
Snacks and potato crisps 4.7 ± 14.8 5.6 ± 22.9 5.5 ± 17.4 4.9 ± 12.7
Sugar-sweetened drinks 301.6 ± 297.8∗ 237.3 ± 297 183.6 ± 232.4 188.4 ± 234.8
S w e e t s ,c h o c o l a t ea n dj a m 2 8 . 2± 33.9∗∗ 14.7 ± 20.2 20.0 ± 25.2 19.0 ± 23.5
∗P <. 05 (when compared with the overweight group)
∗∗P <. 001 (when compared with the overweight group).International Journal of Pediatrics 5
Table 4: Food consumption in relation to overweight status: results of multiple logistic regression.
Odds ratio 95% conﬁdence limits P
Boys
Bread (low versus high) 2.76 1.50 5.01 .001
Bread (medium versus high) 2.00 1.11 3.57 .02
Pasta (low versus high) 1.83 1.03 3.26 .03
Pasta (medium versus high) 2.45 1.38 4.38 .002
Salt bakery (low versus high) 1.55 0.76 3.18 .226
Salt bakery (medium versus high) 2.38 1.37 4.11 .002
Breakfast cereals (low versus high) 0.67 0.33 1.35 .266
Meat and meat products (medium versus high) 2.15 1.22 3.78 .008
Milk and yoghurt (low versus high) 2.36 1.28 4.35 .005
Cheese (low versus high) 0.65 0.36 1.18 .157
Eggs (low versus high) 0.70 0.36 1.36 .295
Sugar-sweetened drinks (low versus high) 2.20 1.25 3.86 .006
Sweets, chocolate and jam (low versus high) 2.81 1.58 5.01 <.001
Sweets, chocolate and jam (medium versus high) 2.05 1.13 3.72 .01
Girls
Bread (low versus high) 0.97 0.52 1.81 .929
Bread (medium versus high) 1.65 0.89 3.07 .111
Pasta (low versus high) 1.46 0.81 2.64 .208
Pasta (medium versus high) 0.70 0.37 1.30 1.325
Salt bakery (low versus high) 1.87 1.02 3.43 .04
Salt bakery (medium versus high) 1.41 0.71 2.78 .325
Breakfast cereals (low versus high) 0.37 0.19 0.76 .067
Meat and meat products (medium versus high) 1.07 0.58 1.95 .833
Milk and yoghurt (low versus high) 2.42 1.24 4.71 .009
Cheese (low versus high) 2.28 1.22 4.26 .009
Eggs (low versus high) 1.98 1.08 3.63 .03
Sugar-sweetened drinks (low versus high) 0.64 0.34 1.19 .159
Sweets, chocolate and jam (low versus high) 1.16 0.63 2.13 .641
Sweets, chocolate and jam (medium versus high) 0.72 0.39 1.30 .270
boys with a normoweight mother and father were 0.50 times
aslikelytobeoverweightthanthosewithoverweightparents;
girls with normoweight mother were 0.20 times as likely
to be overweight than those with overweight mother, and
girls with normoweight father were 0.50 times as likely to be
overweight than those having overweight father. There was a
negative association between carbohydrates intake and BMI
inboyssuchthatthosewithlowintakewere2.5timesaslikely
to be overweight as those with high intake. No signiﬁcant
associationswerefoundbetweenBMIcategoriesandphysical
activities, lifestyle characteristics, levels of energy, fat and
protein intakes.
5. Discussion
The results show a high prevalence of overweight and obesity
in the group of adolescents studied. In particular, the mean
overweight/obese rates were 37% in boys and 31% in girls
with a trend to increase with age in boys (28% at 11 years
and 30% at 14–17 years) and to decrease in girls (39% at
11 years and 19% at 14–17 years). The trend of prevalence
of overweight/obesity in Roman adolescents reaﬃrms what
other authors have observed in similar population groups
[38, 39] .H o w e v e r ,t h ep r e v a l e n c er a t e sa r eq u i t eh i g ha n d
underscore the need for public health campaigns aimed at
preventing and reducing overweight and obesity in Roman
youth.
In this study, overweight status was associated with
decreased physical participation (Table 2), highlighting the
role that physical activity plays in the childhood obesity
epidemic. Time dedicated to sporting activities is signif-
icantly higher in normoweight males and females. These
results are consistent with the growing body of evidence
implicating sedentary activities as one of the leading factors
in adolescent overweight [40, 41]. Moreover, our ﬁndings
showed also associations for hours of television viewing but6 International Journal of Pediatrics
Table 5: Nutrients and food categories’ tertiles of consumption
(g/day/per capita).
Inferior tertile Superior tertile
Energy intake (kJ) 8639.5 10915.2
Fat intake (g) 85.9 114.4
Protein intake (g) 77.7 101.4
Carbohydrates intake (g) 250.5 320.9
Bread 45 112.8
Pasta 46.8 89.2
Salt bakery 0 50
Breakfast cereals 0 1.2
Meat and meat products 102.4 187.3
Milk and yoghurt 124.5 251.6
Cheese 6.8 54.6
Eggs 0 14.7
Sugar-sweetened drinks 7.8 250
S w e e t s ,c h o c o l a t ea n dj a m 0 2 3
for girls only, and for sporting activities outside of school
for boys only. Strong direct association was also observed
between overweight of mother and father and their children,
conﬁrming the results of other studies [42, 43]. Regarding
birth weight, Hirschler et al. [44] have shown that a high
birth weight is linked to a higher risk of becoming obese
during childhood, but in our study no relationship was
observed between these two variables. As far as breastfeeding
isconcerned,wedidnotobserveanyassociationwithobesity
risk reduction; however, since we did not collect information
about the duration of breastfeeding, this could be a limit.
Nevertheless, on this issue there are contrasting data in the
literature [45, 46].
We observed in normoweight subjects a more common
habit to have breakfast, but the association is statistically
signiﬁcantonlyforboys.Ourﬁndingscouldbeinaccordance
with the growing body of evidence supporting the role of
this meal in decreasing body weight [47]. Breakfast skipping
can lead to overeating later in the day, as it was shown by
a study conducted in young healthy men [48]. The result
showed the lower frequency of meals consumed associated
with the prevalence of overweight status in males, and this
agrees with that of other investigators who showed that
adolescents with a consistent meal pattern were leaner than
those with an inconsistent one [49]. However, this aspect is
still controversial [50, 51].
In the present study, the percentage of overweight
adolescents who stated to be on a diet is high and it is
statistically signiﬁcant (P<. 001) when compared with
normoweight boys and girls of the same age.
We found a negative relationship between energy,
macronutrientsintakes,andBMI,sothatsuchconsumptions
were surprisingly higher in normoweight adolescents, than
overweight ones, especially in boys. Diﬀerent motivations
can be addressed to support these results. First, although
the normal subjects eat more than overweight students, they
have also higher physical activity levels with possible conse-
quent higher energy expenditure [52]. Second, a signiﬁcant
diﬀerenceresultedinthisstudybetweenadolescentsbeingon
a diet and not being on a diet; 29% and 27%, respectively, of
overweight boys and girls reported to be on a diet versus only
3 and 7% of the normoweight ones. Presumably the subjects
on a diet had reduced food consumption during the period
of the dietary recall. Moreover, as observed in other studies,
obese individuals tend to underestimate their food intakes
and overestimate their physical activity patterns [53].
Possible underreporting of the studied subjects was
preliminary assessed using the criteria deﬁned by Gold-
berg et al. [54]. The resting metabolic rate (RMR) for
each subject was calculated using the prediction equation
developed by Commission of the European Communities
[55] (RMR[MJ/day] for boys = 0.068 ∗ weight [kg] +
0.57 ∗ height [m] + 2.16; RMR[MJ/day] for girls = 0.035
∗ weight [kg] + 1.95 ∗ height [m] + 0.84) [56]. The
percentage of possible underreporters was almost similar
in both normal and overweight. Besides, the mean energy
intake was lower in overweight non-underreporting subjects
than in normoweight ones. Several food groups’ mean intake
was lower in overweight/obese than in normoweight non-
underreporting subjects showing almost the same results
observed in the whole group of subjects. These outcomes
suggested not to exclude the possible underreporters from
the present analysis.
Changes in dietary patterns in the past few decades, such
as an increase in the consumption of high fat and sugar
foods, have been also implicated in the increase in obesity
[2]. Indeed, in the present study the consumption of food
categories or single food items was almost always higher in
normoweightboysandgirlsanditwasparticularlyhigherfor
“milk and yoghurt” (Table 3). In this study, a low “milk and
yoghurt” daily consumption was associated with overweight
status;thisresultisonlinewithseveralepidemiologicstudies
where an inverse association has been found between milk
and dairy consumption and risk of being overweight [57].
There is an increasing body of literature suggesting that dairy
calcium may play a role in maintaining stable body weight
[58].
Intakeofsugar-sweeteneddrinkswaslowerinoverweight
adolescents. On this matter, evidence implicating a high
intake of soft drinks in promoting weight gain is still
controversial [59]. Most of our overweight adolescents were
on a diet and this could justify the lower consumption of
most food items, including sweetened beverages.
The multiple logistic regression analyses of food con-
sumptionbehaviorofboysandgirlsinrelationtooverweight
status conﬁrmed some of the associations found through the
analysis of variance. Boys with a low/moderate consumption
of bread, pasta, meat and meat products, sweets, chocolate
and jam show a higher tendency towards overweight status
with respect to the subjects with high consumption. In both
genders, the tendency towards being overweight grows with
decreasing intakes of salt bakery and milk and yoghurt. As
previously observed, such trends could be explained with the
tendency of overweight subjects to be on a diet.International Journal of Pediatrics 7
Table 6: Lifestyle characteristics and other information in relation to overweight status: results of multiple logistic regression.
Odds ratio 95% conﬁdence interval P
Boys
Sports activities outside of school (yes versus no) 0.73 0.36 1.45 .371
Hours of sporting activities (0–3 versus more than three) 1.35 0.74 2.46 .325
Hours of watching TV (0–2 versus more than two) 1.31 0.82 2.10 .255
Overweight status of mother (normoweight versus overweight) 0.55 0.33 0.94 .029
Overweight status of father (normoweight versus overweight) 0.57 0.36 0.93 .024
Eating breakfast (yes versus no) 0.65 0.32 1.32 .232
Number of meals per day (2-3 versus 6-7) 2.57 0.76 8.68 .127
Number of meals per day (4-5 versus 6-7) 1.64 0.77 3.47 .20
Energy intake (kJ) (low versus high) 0.89 0.25 3.22 .864
Fat intake (g) (low versus high) 1.16 0.43 3.12 .764
Protein intake (g) (low versus high) 1.22 0.49 3.09 .668
Carbohydrates intake (g) (low versus high) 2.53 1.09 5.86 .029
Girls
Sports activities outside of school (yes versus no) 1.02 0.54 1.94 .105
Hours of sporting activities (0–3 versus more than three) 1.66 0.90 3.08 .071
Hours of watching TV (0–2 versus more than two) 0.79 0.47 1.35 .394
Overweight status of mother (normoweight versus overweight) 0.24 0.14 0.41 <.0001
Overweight status of father (normoweight versus overweight) 0.50 0.30 0.85 .009
Eating breakfast (yes versus no) 0.94 0.47 1.89 .859
Number of meals per day (2-3 versus 6-7) 1.13 0.24 5.30 .876
Number of meals per day (4-5 versus 6-7) 0.76 0.33 1.73 .512
Energy intake (kJ) (low versus high) 0.96 0.19 4.83 .962
Fat intake (g) (low versus high) 1.27 0.38 4.26 .698
Protein intake (g) (low versus high) 1.04 0.42 2.59 .933
Carbohydrates intake (g) (low versus high) 2.19 0.72 6.67 .167
Parental obesity can be a signiﬁcant factor predicting
the development of obesity in children [42]. Whitaker and
colleagues have reported that parental obesity increased the
risk of childhood obesity by twofold to threefold at all ages,
most likely because the inﬂuence of parental obesity is the
result of a mixture of genetic and environmental inﬂuences.
A positive correlation between adiposity of children and
parents was observed, conﬁrming the results obtained by
the logistic regression analysis; in particular the tendency
towards overweight was 50% lower for students having
normoweight father (both genders) and mother (boys only)
with respect to those with overweight parents.
6. Conclusions
In conclusion, the results of this pilot study on ado-
lescents showed a high percentage of overweight/obesity.
Such nutritional status in both genders was associated with
parental obesity, low physical activity level, and being on
a diet. The possible consequence of being on a diet is the
lower consumption in overweight students of most food
groups compared to normal weight subjects. Moreover,
direct associations were observed between BMI and the
more common habit to skip breakfast and a reduced meal
frequency (boys only).
From the study emerged some critical features related to
the dietary proﬁle and lifestyle of the Roman normal and
overweight adolescents studied. It is our intention to deepen
and broaden the investigation in order to provide further
data useful for identifying speciﬁc and preventive public
health actions.
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